Protein kinase C modulates cell swelling-induced Ca2+ influx and prolactin secretion in GH4C1 cells.
In GH4C1 rat pituitary cells, cell swelling stimulates prolactin (PRL) secretion by increasing Ca2+ influx through nifedipine-sensitive Ca2+ channels; however, the mechanism by which cell swelling opens Ca2+ channels is still unclear. To evaluate the role of protein kinase C (PKC) in this phenomenon, we studied the effect of down-regulating PKC by 12-h pretreatment with phorbol ester or by treatment with H-7, a protein kinase C inhibitor. Cell swelling induced by either 27% medium hyposmolarity or 80 mM isotonic urea caused a prompt rise in both [Ca2+]i and PRL secretion in otherwise untreated control GH4C1 cells. Removal of medium Ca2+ enhanced the osmotically induced cell swelling but prevented the increase in [Ca2+]i and PRL secretion. Both PKC down-regulation and H-7 suppressed the cell swelling-induced increases in [Ca2+]i concentration and PRL secretion, although they enhanced the induced cell volume expansion. Our data indicate that in GH4C1 cells PKC plays an important positive modulating role in the osmotic opening of plasmalemma Ca2+ channels, a critical component of the early transduction chain by which cell swelling causes PRL secretion in tumor-derived clonal pituitary cells.